AN CONSTRUCTION OF BLECTRONIC CODELOCK FOR BOOR

BY

DEADERE JOHNSON
BG/7TT06EE

s ARTMENT OF PLECTRICAL AND COM PLTER BRNGIN EERING,

0L OF ENGINEERING AND ENGINEERING TROHNOLOGY,

WA, NIGERIA.

OCTOBER, 2083.




JOM AND CONSTRUCTION OF FLECTRONIC COBELOUK FOR DOOR

BY

OPADERE JOHNSON
SRITTHEE

A PROJECT BREPORY SUBMITTED FOR THE AW ARD OF BACHELOR OF

THNGINEERING DEGRER (RENGYINTHE DEPARTMENT OF ELECT RICAL

AND COMPUTER ENGINEERIMG,

SOHOOL OF BENGINEER P AND ENGINEERING T EOHNOLOGY,
FEDERAL UNIVERSITY OF TECHROLOGY,

WMIMNA, NMIGERIA

GUTORER, 2003




DEDICATION

, God the Almighty, the giver of life, the Bestower of wisdoem and understanding;

regh whom | breathe.




DECLARATION

creby declan that the project was wholly designed and constructed by me under the
ste supervision of Engr. B, 8. Ahmed, Department of Flectrical and computer

ingingering, Foderal University of Technology, Minna.

Opadders Johnson
{DRTHEE




CERTIFICATION

i 15 {0 corbify that this project work titled “Dresign and constroction of Electronic
odelock for Door™ was carried out by Upadere Johnson (98/7706EE) for the award of
achelor of Engineering (8. ENG) Degree in Flectrical and Computer Engineering; Faderal

miversity of Techunology, Minna.

ng. MLE. Ahmed

roject Bupervisor

niy, MUN, Mwohn , s e i
g. Head of depariment 7 Sign. ;:aszd E}mte.,

ai&rm% Examiner Sign. and Diate,




ACHNOWLEDGEMENT

Fam eapociadly grateBud oy parents-prinee Abel and Mrs. Mary Opadere who have boen glving oy
B appreciated parenial supports, and for believing in me §am most indebtod 3o them,

Spectad thanks po o prince Sarmet Aladebave Opadere, my brother, who has been there {or me sing

sdhowmd He b mdeed one of the begt foving brothers one can ovey bave, To princes Chontayo, Gladide and
v §oamm saying thank vous and oy sibling risces and sephows who love me dearly for which |
v thank them,
Ciratitwshe is also capressed 1o my project supsrvizor, Bagr. M. Shehe Alemed whose eorrection,
ryisinn and conperation has masde this work a success, My gratefil thanks goes o my Head of
partment, By, Y0 AL Adediran and all the ectrors in Plectrical and Cowputer Eangineoring Departioent &
i intluence and impart i my academic Ble T am debted to Bagr. And Mres Ajihols Adebayn for thewr
monse support and e positively touching my Ble nomany aspects, To Wir and Mg Tomde Advend, Tsay s

¥

¥ thank you,

Finally 1o my friends and colleapnes b the Undversity, Neyi Obusehinde ~ Williams, Adetona
choande, Dele Glorusmowaly, Kamde Gvinlove, Tunde Oaleke, Jibols Ajagbe, Banmson Dannugs, Tood

w bhtkunds, Mushes Kolawole, Olassun Adabge, Omonivi Adobays, Dipe Baokole, Tosin Amao and

v

e 3
AV I

crs, mnd ol vy course mstes for their support. ©am pratefud onee again o oy sapervisor for his
restions awl paimstaking work in editing the project report amt for s professional suggesiions jo the

struction of this project.

%}




ABRTRACT

This prodect tited “Electronic Code lock % B Dioor” is designed o movide dependable seourily fuck

sem i order i deny unmithorized porsons actessio g specific roum {2} whine # s insalied, &t pliows o

dhoek code of cight digh which makes i absclutely iropossthie o guess.
To scovmplish the alm and objective of the projects CMOB 10 CRA0E2E, CDA0GE, £BA0RT,
"RAT455 thmers, olectromagnetic Relay and othey associated componets were used.

713 40775 Is need as the basic component of the Counter anlt whose depeded oulpmis are used via

witches 1o form the kevhoard anit, D022 has eight decoded oulpits z'aa_'zzﬁ: »::s.m;gsxe;e}zacz:aii}f,, the kevhoard
omposesd of sipht switches, benes eight codes. |
Chne NAND gate of 40908 is used to cloo & the CGA02E and one PAND pate s connented fo i
ut pin of CIMOZIR fhy inversion,

CTI001E s used o achieve switch debouncing of the output from the Counter unit. Twe of #s

R gates gre conpectod a8 8 mouost iable mulivibrator and ooe pate commenied W Sorve a8 2 baffer (0 the

nonesiable ouiput.

TN TS tirmers seed are bwo. One Is nsed in Alar clroult appli ieation  and the other in flashing

kot kg
size the solenoid  whose phinger serves as the fock for the

Flectromagnetic relay is used to energ gesk

Soorh. Relay is driven by # BO4T BIY transigor,

-

The Resst micro owitch resets the Counter unit and alse conpects the alarm e iroult f the power

spphy wnt

vii
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CHAPTER ONE

GENERAL INTRODUCTION

INTRODUCTION

I recent tmes the use of key locks for doors has been wweliable with various

%

nefarions acts of ilegal inraders which includes mking impression of key or by use of the so

Conseguently, there has

heen a nzed 1o fabricate or design @ lock mechanism that will

he almost ahsoluely reliable and serves as cheok for unauthorized users. This seourity
s

sective s characterized by the wse of glecironic look that s avtherized wser frizndly 2

L
e
sty

tv conventent. Thus, the design and construction of electronic o

1.2 AIM ANDOBIECTIVE

This project desizn and construction of ctronte code ok for Door™ is aimed at

providing refiable security lock o meet the security specifications and requirements of

domestic, office and public wilities secnrity standards. 1 s designed 1o be used ag door lock

security sysien for the abe - olaces,
1.3 LITERATURE REVIEW

ock is a device that secures such things as & door of a bouse or a cabingt, o hid of
hrief cuses or other luggage, and the action of an ignition system by means of a bol or latch

- 3 teased by ay SRR DORNS LRI RTINS S B I g P I
fhat can be refoased by 2 regchanical, hydrantic, or elecirical / electronic (actuatnr).

s use of ooks extends hock 1o the beginning of recorded hi

bnown mechanically functioning lock was an Bgypuian

forerunper of moder pin-tumbler security, the lock consisied of # vertical wooden housing




containing several ooss wooden pegs of Gifferent tengthe, The sarly Greoks utilived the first

o Ealhae

he door,

SRR S S DU SR ST
oI ‘«’v’;!‘\?i;’; made oF wood.

eral focks with latoy improvernent by Robent

sighman i 1778 and Linos Yale,

v, an Anerican in LEAT

i 2o CERLUrY, 55

cols and ymamidaciuring methods became more sophistics

o o % Z‘(‘nz \nr%

with closer parts lolerances, resulting jn bettor security

My types of locks appeared in 20% contury, Locks now are gither key operated
sened) and keviess, Narrowing down i the key Incks, in bate Zi’ CRALUEY,
electromechanics! ocks were developed w trip electrical circuis S ignitions
by, the use of key locks v voreliable with the ose of “masier keys™ by illegal

gned to respond 1o an eleconic logie

signal mechantsm, with 2 dight sequence counier performing the function of the key, Thas i

the exact aitribute of this project,

This project {electronic tock) solves the problems associated with other key

The tost or breaking of the poriable card of the Card Operated Dooy lock ix o big problem,

Sunidarly, access 1o the use of the door is deme 5, theft or misplocemend of

ke control of the Remote contrad lock,

Y
X




fe gl sequence counter emploved in this project is the octal decimal counter-

&t o

LEMO22E CMOR IC that allows eight characiers a3 the code. The undoubtedly reliable
solenoid plunger, which is ap electromechanical deviee, serves ag the fock,

H

W ith the above. the set objective of seourity, reliebility, and fast vesponse will he

wid) of lock syvaterm by menns of elostronic and

glectromechanical actigior

1.4 PROJECT OUTLINE

]

atrodaciion o the mr

ot

in this first chapter. a gonera ot work is given. The aim and

elgective of the project are highlighted; Berature concerning the project was then reviewed,

Chapter teve deals with the svstens design and analysis
Chapter three covers the construction of the system, testing, results and discussions of
Chapter four gives the conchusions and recommendations,

Appersis and Referonce Hists are provided ol e Teport.
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CHAPTER TWO

2.8, XYSTEMS DESIGN AND ANALYRIX
IVERVEIEW

In this projest design, CMOS s were chosen owing w thelr advamageous elonirical

characieristies. among which is operational voltage of between 3V 1o 15V

The power supply bas been designed speeially to mest this veguirement. & working

vistlage of HIY has been chosen. The use of CD40Z28 allows the entering of sight-character

code by the user, which renders code-guess shsoluely impossible,

The use of relay charactesized solenoid plunger lock gives the system a rigid

,\
i
]
oed
s
P

S

wrtbeskable lock,

21 POWERSUPPLY UNIY

Most digital and analogue circuits reguire 5 highly st -« and reguilated DO

o~

power supply 1o power them, Battery or arectified powsr supply from the mains can achiave

this, which 15 commonty avatable, However, battery is us

%

cennomical, conveniont
anst dependable mwans of providing DO power supply for this project. Therefore, the

recuirerrent of this projest vads to the design of regulated power supply unit which will

o

wvert e avarlable mains AC powser supply (220V/50HY w form requared by this
prowect (1 ¢ D0 power supply - 10V
inspite of bkely variations that may ocvor in the Hine voltage, the foad current, and

the temperainre, the output DO nnst be bopeceably maintained at 1OV as requoired by the

Uireuttry of this prodect. This s achieved by the fnllowing functions,

BN
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yisle 4o transioy

supply §

travsformation from the Hine voli

ste

inpedancs connecied

by
Y
v

Llut

YVOLTAGE TRANSFORMATION

Y YT T A wes ot MRSV vy fevias
eved thyough the wse o 220V/12V step down

,w.
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> down vollage (step down in th

H
H
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o
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o oue stde of the ranstormer can ba
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%
H
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ha

4

NS ratio. A fr

of the transformer winding o A transformer

¥

step up or dep down a

s {or mnber of wi aeh
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sy vncder Bmf »f & Transtonner.

arifiod be

,waw,_\._.,,..fﬁ% "3_’
‘-,»'f% 33 ",

SOPEES T A AR T S
Fig 7.12 AL Wavelonm

*,

Lot M= Number of furns inthe primary

wroher of forns o the seoomdary

sy PO i core moweners

&% the Crosse

e B, ks the maximun mag

e N R N L S R T Ve T e
b AN oy FIUN INIOTGHESS

Average rote of

neans induced emfin volis




H fhe &F varies {sinusoidal

IO TP A § o R S
sabus of the mduced em obstatne

%
-
vy
=

the average value with Fom factor

Form factor = rms Value = 111

Viie

Avera 8

L orms value of emiffie

N, mms v

e of the mdured emf in the whoele primary winding

= (pedoced emBharmy y Noo of primary turos

rre

Gy = A A4 Wy o A AAN B A - - (1)
similarly, rmd value of the emf induced fu secondary is

By o= 444000, = 444 F N BuA - - - ()

figsoen from (Trand {11 that ByNy = 4,445

it means that em¥ftorn 15 the same in both the primary and the secondary windings,

Ped

i o ideal transtormer on no-domt, V) = B g where % i3 the terminal v

Yodiags former Ratio (k) from eguat

K
;

This vonstant K is known

1y MMy » M ik > 1 then the ansiormer is called step- up transtormer,

Soain, for an ideal transformer,

Input VA = Quiput )

Hence currenis e vatio of the {(voltapey |

" <

3

Tt transtormer

Crnation ratio.

oitags.
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s {as applied o the project ) mther than 1 deal dicdes are sroploved, an

phication of kirchott's voltage lew avound the condaction path would resall in

-
o
i
ey
“
<7
A,

Where ¥y three hold voliage (which for silicon diodes = 0.7V,

m

o
5

2
:
£
ny
.
%
o
&

\

v vt S ey sy iday ot e e voren 85 Se 43
e aof the output vobiage ¥, is therefore

Yoo = E36 (Y, - 2V can be applied for the average value with g rel fatively high

fet]

fevel of acouracs

The output of the fulbwvave Bridge Reotifier is 12V funregulated).

e e

EVy sz significant factor to be congl




PR

H
Y ’

Yo (16597 inthus case) for a Falbwave bridee Rectifier,

&
b

'&4

Poak mverse Voltage (PIV) rating of a diode is the masimum roverse bias notential that can

9394

be appliad across it breaks down {avalanche hreakdown 3or a ful

A

k4 dindes for the Bridge network, the

5 hreakdown

se each FNAO04 diode has g high PIV of abowt 800V,

ent and as ripples. Filter]

E%?Uﬁ f’xi 2"2 ﬁ g,,}% ,,,,,,,, b f:}{:

CIRCIUT o LOAD

CCAPALTTOR §

pi

GLTER.

The capacitor filter used is TOOUF {olectrolytic capaciion). # charges o9 1o the peak

voltage and then discharges through the toad (R ) preventing the ottage from falling rapid]

¥
o EN

oo

For good, the size of the capacitor s chosen large to make the 4
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sty therefore must remain reasonably constant under & number of varving

vas the line voltage fluctustion.

ot Regudator 10 1 pretorably used rather th dator (zener

shode} creouilt beeause Regulator I containg the clronitry for reference source, comparator

3

nd overioad protection ait in g sing Although the gernal

o
A

Lt

constraciion of the 10 s somewhat Stlferas from the & dator circuis, the

exiornat operation s much the same, 10 units provide regudation of either 2 fixed
vollage, 2 hxed pegative voltage, or an adjusiably sot voltage. By inference, there are Hred

egative voltage Repulmtors, and, adiustable valtage Remilators,

Fized posttive vollage Regulator 10 7810 {s need for this prod

connection of o three termine! voltege regulator 1 o g load as §

™2

ST ,’v/ o 15 :, «(tv,
"~
3

s TR .
siion of TREG voltage Regulsior

The ac line voltage {240V 0 18 stepped down to 12V 0 A full wave-reptifier and

capactior then provide an unregulated do

of abont 12V The O capacitor, £

resses Radio Freguency (REY in the unregiddated do voltage, which ie connecied (o the

MO8 IN ternmnal. The W07 OUT wominal provides a dise P T which is

fitterad by O 1uf capacitor, U, (mostly for any igh-frequency nodse)
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2.2 FLARHING PHLUOT LAMP UNIT

+

Thizunit serves as an indicator, wihich wdicates the syvstem functionality, It is meant

1o make the user hnow that the system can be used and is functionimg. This is indicaied by

1 Eptting Diode) on the keyboard pad conspi

3
VLT Y " i1
PO A
L’iti Ered ¥ s 3
5 i
[ESSUPRS S — e, e

iy 3733 B B TR L I S 0 L s 3 vy Tont
Fig 221 Cirowtt diagram of Flashing Lamp Unit

The IOM 7355 timer is conpected as an astable oscilbuoy Grultivibratory to flash a
LED connected 10 1S ouiput pn 3.

The tmiog capaciior € charg

through By and Ry and discharges via Ry

3

awtomaticaliy, The output that appear at pin 3 13 high when the capaeitor Oy under

3 ‘ &l

charging process and the output goes low when the capaciioy {

Sy eIy oyveey s "i"'

. ~ g
RS 1t 213 1R AL cll :

] &

Hominates when the output 15 low. The LED remaing 1 (OM) about 0.5 second and OFF

s
ahont Zaeas

The current drawn by the ciroult when the LED is on s ghout 10m A and when the

farg 1s OFEF 11 dyaw s onl

GiuAL The average current draw i3 a Bittle over than TmA

A




The capacitor Uy decouples the supply and prevents ins

OFERATIONAL CACLLATION

The duty cvele {13 may be precisely set by the ratin of

s

cdde of operation of the dmer as an (g

discharges between 173 Vpp and 273 Vo,

ainics ¢is o} vrmer Inesta g rescias b E R
invariably, the capacitor cha wpes bebwesn +3.3

b 6.67

~3

Y

L

The duty cvele (D) 18 givan by

{MNote for JIOM 73

ot
Va3
A
(¥4

Ty, duty e seoond

since the charge vate and the threshold lovels are divectd

bs

¢ frequency of o

itarion is dependent of the supply voli

Fregueney of escillation, = 1384 K + BayCy ¢ Note for HIM 7555}

PP It B Y iy
s ARG Ry OT F 2680w 10y | o 10T

y{astable ) multivibrator | the capacitor €,

£%

v proporiional £

Li; 3y :-,.'v

renes with other oirouiy
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Lad
=

.
o

Pepioed, T = 14 = 10169

0

= 8§91 seconds,

OUTAL BECIMAL COUNTER UNIT

7

A IS RIEEE

z’u
)
e
Eai]
PO
f/‘.
b
[e
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The cirruit is built on the fondamertal of the

IMNPUT b
romreeeme e ooy /; - § . :
{4 Ly
SN REGISTER

ML v A A A S S Smae e sene nae

St
frod
3
-~
o~
i~

; H H

P
P
P

ammnbnmmaanan

ers plus combinational logic,

Hp-Hops. The fip flops have ol been combined into g simple Begistor, which s nothing

more than o aet of I fhp Bops with thewr clock inpats alt (ded) together and thelr individual D

it and 13 outpu brought out. This resuliant Registor forms the basiz of Divide - by - n

conmter/ Divider,




rond
b
H
&
N
o
=
,.MS
},.
,..4

Drivider used ju this projectis O 40228 Divide - by — 8 counter/Divider

5, -3

decoded outpuls {obnson Counter).

-
=
b
ey
o
a0
o~

= divide -

£
«:

cstpnds and g carry - out bit

This coumnter $5 cleared to its zero count by a logical 17 on ite recond dme. This

o et
SOUIeT 18

e edge of the vlock signal when the clock enable signal s

The courster pormits medium speed oporation {about two second for

each counter in this proje

& decoded nuiput are normally In the fogieal 07

ned g to the fogical ° 1

2

stzhe only i their respective toe slot Fach decoded ontpot remaing b

jenal completes a Bl ovele for every R clock nput svcles and s used as o

il

With reforence 1o the fundamental of classical sequential cirowt carlior explaimed,

it pudae s feed to the counter via logio-gate, and sends our output via logical gate

< for thas prpose w the cironit with CIG2ZR. The

CARE gates are oblained from O 4093 {quad 2- nput NAND schmitt Trigger) See Fi

5 Ffm s
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Fig 2.3 The Oetal Decima! Cownter Undt {The Clroudt EHagram)
The cirouit is bulll svound o CI4027 divide- by-# counter as shown, The chrouitry

path of cach “decoded” oudpt s comploted by pressing  the corpsponding switch fom the

set of switches, which form the keys (81 - 88 on the keyvboard, Bvery time the vorreet koy

fewitoh on the kevboard) is prossed, the closk s frwarded by ong count, Afer the firsl key

is pressed, oiber subseguent keys one sfler the other {in sccordance with the nglt




codeshould be

entire code has o he re-ontered.

S
T3
-t

2.2 Revopds

vy
U e
W

w the full code is entered a carry pulse IS given as the outp,

P

he reset fonobon

is provided by vonmally close micre switeh placed between the door and iis frame. Opening

.
&7

ot the door opens the switch, and the civeidt is reser. Closing of the door closes the switch.

The code for the systern should follow the decoded ouspuis sequence From decoded

3, b - T owith the switches numbering/code conngeied in way

P

code format. The switches are push-to-on switches{ons -

- toueh -~ vl

The code for the project is 0 374162588,

The code can easily be altered by changing the wiving format of ¢

H

decoded outputs of the (40228,

24 SWITCH DEBOUNCING UNIT

it is welnciable when a mechanical swiich ts closed. the twrr contacts actually

pavaie and recotmect |, typically 10 to 100 thmes over 2 period of ghout Tms, Yeou would
wave forms as sketched below: i there were a fop

o chroult using the outpul, it would

taithiully respond 1 all these extra “pulaes”™ cansed by the hosnce. The phenomenon of

mstantaneous seperate on and roconnection of the two contacts of g swi
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The output from the Ocotal decimal counter untl would corndais

s are used in the cirenit. There ts undoubtedly a need for o switeh debouncing cireuis

et in s project butlt around CDEG0IB com

odd as g roono siable nith - vibrator

one-shot” or “single shot” characteristic of & mono stable mults vibralor pro

redictable oulpot pulses gach time B reezives an ing signals
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The CODA0ME i one of the 15 apecially designed 1o be used 83 one shot
musliivibratons,

The cirouit 19 arranged from the CDAD0IE Guad 2-inpat NOR paie. The gates N
avd M2 are arranged 85 g mono stable swltivibradors and N3 g8 g buifler

Two gates M1 and M2 are coupled direetly, the outpat of one gote & coupled 1o the
gt of the other gate and the second gate oo upted b0 the inpat of the fivst gate via simple
B0 network,

The posttive trigger pulse from the counter ougput i3 applied vin capacitor O wd the
Resisior By i used 1o discharge the capseitor 5 when the pulse supply is out off

The ciroun above can be triggered Bum any shape of p wave form, provided s
peak araplitude excoeds the transfer voliage of gate NE

This cirenit climinates bounce problem by providing a single unifbrm pules each thne

when distoried pulse which originate Fom mechanion! switeh s fal o ¥

35 ALARM UNIT

This uudt is an sudio alarm cironl whoss cutput s an mudio sleem Bom g pleso-
speaber with the alm of indicating that the  door & open and 1o reprind the user to close the
door behingd hinvher sfier entry.

The audio alarm ciroait is powered from the power supply unit via the Besel micro
switch, Lipon opsming the door, power supply & ont off from the counter wnit and supplisd o
the Alarm unit ciraut by the reset micrn switch,

The gircuit is basivally so appheation clrouil of 7555 thmer as Audio Alarm ciroult,
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The 10 7555 timer operates in the apphcation in astable mode. 1t triggers and free

cums as & mmllivibrator, The Plezo speaker is connected o s pulpul Pirg 3

The capeitor 0 charges and discharges hetemen Ve Yoo amd 273 Veo, The oguoncy

s imdependent of the supply voltage. The capacitor charges through resistors 2.2k and 56k

anst discharges trough the 36k when the supply voltage out off Inthis project the Alrm

{ with the Yimer i the astable “free runsing” mode) sounds for as long as the eircud i3
commerted o the Reset cwhch . The Alarm choal is turned ofl by shesing of the door which

fmplies disconnecting the Reset swy deh rermingl from the Alsrm switch and connecting the

(4]

seoiich wemmnel o the Counter unil,

&3




1.6 THE BESETY BWITCH
The Reset switeh uasd in this project s 2 mivro switch sarefully placed in-between
the Troop aned #x Frame, The switch s nosmally closed on oounter unit, In the swHel's

normelly closed state, the Coupter unit ts conpecterd 1o the 10V supply volage,

ALARM
CIRCUIT
POWER é. COUNTER
SLPPLY ‘ UNIT & THE

“ .

. S KEYROARD
Resel Swiich

Fig. 281, The Heset Swilch

As i is vightly designed, spening of the Door opens the reset switeh and thereby oot off
the supply 1o the Counter unit, Upon apening of the Beset swilch (by opening of the Door),
the Connter unit Is disconnected Fom the power supply and siondtanoously, the Alarmn
cireul i connsoted to the supply.

frvariahly, the Alarm sounds wuntd] the switel is reset { by slosing the Door). When the
Dhoor is elpsed, the reset switeh disconnents the alarm cirouit from the sapprty and f the same

tire conneols the sounter unit io the power supply.

%

P BELAY CIRCUTY UNIY

The relay civouil unit comprises the Relay Driver, the Balay, and the solonoid,
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THE RELAY DRIVER

ape s through

Inowmost apphicagons, a velay 13 activated by applving volt

v o drive t

wabion where 11358 neecs

another relay contacts, Occasionally, there are 51

relay through an clecironio circuit. For oxample. &

have snough power or voltage o drive a relay, an elecironic velay drver can be used a5

buffer, This s the case of this project

Fig.2.72. Relay Cirout

el

e enilec

current. The transistor action muitiplies (amplifiesy tand the ig

s an approciable collzctor current

N34 Germanburn general parpose diode s used in this projoct betore of it

pey
U]
Pt
ooy
oo’
S
v'“"‘.
et

threshobd voltage, ¥y of 0.3V

7o This el power is suilicient

R is g base currend Umiting resisior whose value can be ¢

3

Wheve 1o s the sollevior current

£, the vwrrent gain of the wansistor which is 200 of BOIAT tansistor by base current.

4,

paty

sitnasion where the control cirewt does

2 swich or

the

@

sppbiod 10 the base of the ransistor through B passes a smad

OpSraies

Uf

s fow

~BUTTISE




¥

sheet for

H
H

e

e

Hrogn the manufacturer's :

CHa7 sranaisior

SHOV {in this project)

Yae o {Base to Fmiiter volis = &Y {from Dhang shect)

g ey 3‘3 vy

- »"";.__.,,.

R B

Ha = 4/l

[ =)

© 00

Which justifies the use of TKL) as base resistor n this project.

do (IM34) in paralie] with the relay coll protects the transistor from bigh voliage

i i oodl during the wrne-oil of the relay, W34 Diods as i i inothis project se

as a “freewhesling diode”

RELAY

The term relay” was first used for the first time to deseribe an invention made

v
e

samuel Morse in 1836, The device invented by Morse w

v Amplifving

Eloctrommgnetic Device” which enabled a small corrent Howing in a coil fo swilch on

another cirenit and thas helped in “relay™ of signals,
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A selenoid 1s an clectromagnet, whose length s preater thas the dimneter 5o that the
%{iz’:.%s‘i itensity af the ends oy be approximately ane-tall of tha ot the conter.

1§ 5 sulenoid ts supplied with g forromagnetic core, the magnetic lines pass uniformdy
through the core. A forronaagaelic 0016 snerenses the onsentration of magoetic Hnes and
thos ncresses the intensity of the magnet so produesd.

A solennid can be nsed o produce s mechanival motion. A senatl pieee of magnetic
material such as ron if placed Inside 3 sulenold will iy to move stk foree towands the
certer of the soloanid whee the magnetic intensity i w8y soon as the lectrio
current i appiied fo the seil. The solenoxd bas cornrmonly comme to mean # coil of wire with a
soving fron sore (plinger) thel can centre iself lengthwise within the coil when current i

spptied 1o the ootl,

Plunger i o forromagnetic oore proper by snspended and under suitable FenSien Ioves
i and out of g solenoid coll form with the applization of coil current.

As applicable to this project, the phanger is pulted inside the solenoid when the
oot is switehed on, when the current Iy switched oifl the spring pulls the core ot of the
splonoid, In this project, the planger Is made the tock of the door. Wheo the plunger i3

pullod ont, the door unlocked, when it is pulled out of ihe solenoid, § Incks the door.

2E THE LEDINDHUATOR
AL veltage driving LED is connected in paraliel with the solencdd so that
when the solenoid iz energived, the Led Huminatos( sex Appendin Ak
As regards 1o this project, the TED indivator showsy that the Door has been

.
e

undooked.

ya




19 THE BY.-PASE BWITCH
By-pass switch s connected aornss the selenold to the AC mains hence to “by-pass™
the Belay cwouit, This is meant to operate the solenoid in the event of the system
faihare. And alss e by-pass switeh can be positioned Inside 1 open the Door from
the ingide,

238 OPFHATIONAL PRINCIPLES

The Basbing LED 15 noticed at the beyvboand showing the inctionality of the syston
The flashing Pilot lamp clrealt tekes Bs Input do regulated sopply voltage fom the power
supply uni.

When the right code is entered, the ool decimal counter (whose input do regulsted
vedtage is slse from the Power supply wiil} gives an operational voltage signad for the next
stags of the systerm, which is the switeh debouncer,

The switch debouncing viroult eliminates gl distonted oxira pulses with incoming

volage signel for othey

»

voltage sigmal. The cutpat from the switch debounoer i3 the supply

subsgaquent subtiouils in the system

At the instard of prossing the sight code, the andio alarm i heard indicating that the
user has entered the right oode,

When the § sevonds elapse, the relay switches and operates the wilenoid, and the
sedenoid plunger i pulled instde the solencidd. Thixs implics thet the door has boen unloeked
{hecsuse the plunger i designed 1o be the ook - between the door and the door frame). The
dooy can be opened from inside by operating the by-pass switch,

Opening of the door opeos the micrs switch {placed varefully and strategioally
between the door and Bs famet and disconnects the Counter unit and sinulisncously
eonpects the Al unit. The Alarm sounds until the door s chsed, Closdng of the dowr

ploses the resel mivr switcl 1o the Counter unit which means that the Counter w5 reset
andd yeaddy for code entry again

The eode o open the door s 37416258,

i




.31 SOME GEMERAL CONSIDERATIONS DURING THE CHOICE OF
COMPONENTR BELECTIONE,
i ZAN2Y step down Transformer wag chosen beeause of the CMOR I nthe

cirouil whose supply voliage should be Bom 3V 10 15V The transformer provides

FEY from the sevomdary side. It is officiont, cheap amd somll o size,

2. CIR00720 ~ war chosen beopuse the eode was intended 1o b of sight beys, 040728
has High Nodse inpmmity: 0.45 Vo {byph low powey; nedium sposd; and fully staric
Speraling,

3. CEOR3E - was wed i order to oltan 2 WAMD gate.

4. HOR7E5S Thmer - was chosen in preforence to 555 thmer boeause of Bs {7555 timer)
improved parameters: low sopply current; wide opersting supply wolinge range; low

HRESHOLD, TRIGOER and BESET currents: no crowbarring of the supply currend
during output transitions; higher Hoguency performance: aud no reguiresnent o
devouple COMNTROL VOLTAGE for sstable operation.

i I Begolator 7B was chosen because I contains the oiouitry oy reference source,
capmoior amplifiern, controd dovies, amd over load protection all o a sogle 10

£, CIMMO00IE was sroployed becanse # iz one of the OMOS 10 specially deslgned to be
used gy one shot muld vibrators,

7. Beotifior Dindes {47 TM4H34 were chosen for thelr eh PIV of 600V, Froowheed
dide IN34 was used beoguse of i3 ow threshold Veltags and 1o protect the transistor
duving the turn-ndf of the relay

3 B 147 BIT transistor was chosen doe fo #s high corrent pain of 200, and high

coleotor currert of abowut (LEA,




CHAPTER THREE

P CONTRUCTHEN, TEATING AND RESULTS

Y
<
.2

g N

s comgirnotion fovoives thyee segreis.

; The kevboard: - Coraprising of the Keybourd pad, the 3 punher of pash — 10 - on
scitches, and hooses the Plas]
Z. Grenil unit - consisting of power sapply unlt, counter, debounoer, audio

atarm, tme delay and the relay cirouit unis,

E The Door and its Frame: -
i THE REY BOARD

The Kevhoard pad was made from an office Caloulat or bution pad. The switches

=

cplaced in the caleulator button holes and the number codes are gumned on the

AETTE LT

switches with adhesive, Cwas drified with and sroadt bit deilbing machine to

Pt

Hashing LED. The kevboard wvas then bolied to the Door Frame

THE CONTROL CIRCUET

owing the control cireuit design, the component lavout was first sited. The

{}i

components i be conn wecied on the cirau! boar ve firat handled. Taki

component spacivg, clearance, direction and proximity; solid conngetion soldored joints were

made and the 1Cs positions were then placed appropriately. Al other components wers
positinned with respect 1o the gyster civouit diagram.

Copper (cord) strips tha are wnused 4o & craped off and at the point where

commponents lerminate, to ensure that short vireud is avoided. Thess careful and professional




precautive sieps were followed until sl the components were sssembled according 1o the
desigs.
3 THE DOOR AMD TS FRAME (THE CARING)

In conmsiructing this, the sive and spacing of these compononts are pul inin
conuideraiion, the keyboard Solenoid plunger, and the control surrent,

A plvwesd roaterial was chosen for s Bght weighs ense of modification, and # s

pecd & -

considerably cheap. A small hole was diilled on the door for the puipit of the pleso-speaker.

jeetion dingram of the constraction 15 shown in Fig,

37 TERTING

The

ssient wias fosted as fdows after the construchion

When unconpectod o power supply maing;
2. When connected 10 power supply and wrong code entered,;

3. Whon connoted w poseer supply and vight codes entered.

i, When the systean was unconnected to the powaer supply mains, the door remained
tocked; no audio slarm, no Hlashing LED lamp.
2. When conreoted 1o the power supply main and wrong code entered: the LED lamp

was flashing, Mo andio alary, and the dooy ramained cked.

3. When copnected 1o power supphy naing and vight code entered, the LED lamp was

i, the audio alarm sounded for 3 seconds after which the door was unlocked.

Led
L}




BISCUSKION OF RESUL TS

From the sinted Results, o noplies that the

A

P

BB Lamyp flashes when the sysiemn

connected o power suppdy mates, And when the correct code 1 entered the andio alarm

sounds for § seconds after which the door 1 unlncked.

34




CHAPTER FOMIR

CONCLUSHONS AND RECOMMENDATIONS

CONOLL

FOIMNS

Going by the scope of this project workl, the set obiectives of the design ay desired

such as the sysiem’s aceessibility, user friendliness, reliability and most imporianly, sequrity

have been viptusily ackhieved,

4.2 RECOMMENDATIONS

’v'

For domestic or office instalistion and actualization of this project, another bye pass
switch could be made and positioned In another safe room in case of the system fatlure
A very audible alarm nnit could be designed to sound nosily i wrong codes were

v Eee

entered more than fhree thnes. This will disallow multiple guesses of an intruder,

-
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APPEMINX | LIST OQF COMPONMENTS USEDR

Wame of components Abb Type Oty Y aiug

P e T F g 3 AN IR
% Transiovmer [d Stepedown ZANVIZN

4 Integrated cirouit i OIS & C40228

LIEIRT L
MM 7535 (0

P Transistor £ WP i B4y

% Ihodes D Bectifier (504 FRAG04, PV 600V
;:. . “

2o ¢ oy %A
B Capactin Mg

e
fiee]
st

e
-
e e

Bleciroiviie 8 {1000RLIS5YY
' (2200, (10uf 2N

e
o~
po
R,
—
- e
-
-

Ceramic
Sy

2,
s
o~
CP
”
on
0
~
-~
v
"
P

3
N
3
<3

¢
H

$ Belay BLY Hlectromagnetic | Y 3K 0
S Kolonnid i
o Rawtigh SN Push-to-on 5

MigraSwiich

Toggle i

& Wern board VB sivipe Bus 2

B {Cable Hexibie Eyard

g P * min plug ; PIAL ALY
S Plug T pug . P34, 2aly




